





Price List of Burdick Infra-red Generators 


(An appreciable saving is effected by purchasing in unbroken sets) 


Compress Set, consisting of: 
C-1 Infra-red Compress 
C-2 Infra-red Compress 
C-3 Infra-red Compress 
P-58 Infra-red Pad (Operable from Potenti- 
ometer) 
CP-100 Potentiometer 


Pad Set, consisting of: 
P-50 Large Infra-red Pad with two circuit 
cord switch and thermostat 
P-51 Small Infra-red Pad with cord switch 
P-52 Spinal Infra-red Pad 


Rectal Set, consisting of: 
OD-1 Small Rectal Dilator 
OD-2 Medium Rectal Dilator 
OD-3 Large Rectal Dilator 
OD-4 Colonic Applicator 
OD-5 Storke Fistula Probe 
OP-102 Potentiometer 


GU Set, consisting of: 


GU- 1 Urethral Applicator 
GU- 2 Urethral Applicator 
GU- 3 Urethral Applicator 
GU- 4 Prostatic Applicator 


GU- 10 Small Vaginal Applicator 
GU- 12 Large Vaginal Applicator 
GU- 13 Cervix Applicator 

GU- 14 Cervix Applicator 

GU- 15 Cervix Applicator 
OP-102 Potentiometer 


Eye, Ear, Nose and Throat Set, consisting of: 
P-51 Small Infra-red Pad with cord switch 
OD-5 Storke Fistula Probe 
NA-1 Nasal Applicator 
OA-1 Aural Applicator 
OP-102 Potentiometer 


Complete Orificial Set, consisting of: 
OD- 1 Small Rectal Dilator 
OD- 2 Medium Rectal Dilator 


OD- 3 Large Rectal Dilator 

OD- 4 Colonie Applicator 

OD- 5 Storke Fistula Probe 

GU- 1 Small Urethral Applicator 

GU- 2 Medium Urethral Applicator 
a 


GU- @ Large Urethral Applicator 
GU- 4 Prostatic Applicator 
GU-10 Small Vaginal Applicator 
GU12 Large Vaginal Applicator 
GU-1% Small Cervix Applicator 
J-14 Medium Cervix Applicator 
GUAG Large Cervix Applicator 
NA- 1 Nasal Applicator 
OA- 1 Aurat Applicator 
Velvet Lined Carrying Case 
Baiitin Potentiometer and Voltmeter 


($26.00) 
( 60) 
( 40.00) 


( 26.00) 
( 28.00) 


($31.00) 
€ 16.00) 
( 20.00) 


($ 4.75) 
( 5.25) 
€ 5,75) 
( 10.00) 
( 5.00) 
( 28.00) 


($ 9.00) 
9.50) 
€ 10.00) 
3.00) 
( 4.00) 
(5.00) 
( 9.00) 
( 9.50) 
( 10.00) 
( 28.00) 


($16.00) 
( 5.00) 
(3.25) 
( 14.50) 
( 28.00) 


($ 4.75) 
( 5.25) 
( 5.75) 
( 10.00) 
( 5.00) 
( 9,00) 
( 9.50) 
€ 10.00) 
5,00) 
4,00) 
5,00) 
9.00) 
9,50) 
10,00) 
4.25) 
14,50) 
( 4.50) 
¢ 55,00) 


$150.00 


$65.00 


$55.00 


$95.00 


$65.00 
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C- 1 Infra-red Compress 


C- 2 Infra-red Compress } $26.00 
C- 8 Infra-red Compress 36.00 
P-58 Infra-red Pad (Operable from Potentiometer) 40.00 
CP-100 Potentiometer 26.00 
P-50 Large Infra-red Pad with two circuit cord switch and thermostat 28.00 
P-51 Small Infra-red Pad with cord switch — 
P-52 Spinal Infra-red Pad pe 
OD-1 Small Rectal Dilator ae 
OD-2 Medium Rectal Dilator mae 
OD-3 Large Rectal Dilator He 
OD-4 Colonic Applicator en 
OD-5 Storke Fistula Probe 5.00 
GU-1 Small Urethral Applicator 9.00 
GU-2 Medium Urethral Applicator 9.50 
GU-3 Large Urethral Applicator 10.00 
GU-4 Prostatic Applicator 5.00 
GU-10 Small Vaginal Applicator 4.00 
GU-12 Large Vaginal Applicator “500 
GU-13 Small Cervix Applicator 9.00 — 
GU-14 Medium Cervix Applicator 9.50 
GU-15 Large Cervix Applicator 10.00 
NA-1 Nasal Applicator » 8.25 
OA-1 Aural Applicator 14.50 
Velvet Lined Carrying Case 36.50 , 
Built-in Potentiometer and Voltmeter 55.00 


OP-102 Potentiometer for Orificial Applicators 











omen jr CP-100 Potentiometer should be ordered for use with these ap) 

The Orificial Instruments may all be operated interchangeably from e 
OP-102 or the carrying case built-in Potentiometer. Neither of these contr 
included in the prices of Orificial Instruments quoted share 580 if. yo 


Voltmeter, the entire Compress 
the entire Pad Series .....-cccsn-scnsssnenreennn 
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INTRODUCTION 


- a) practice has always recognized the value of heat in a 
Medical P! oe ‘Hot water bottles, heated irons, pads, ete, 


ment of dise ; 
been used with some good effects. 


pousevifficulty has been that the conductive heat so produced is not 
peste be any appreciable degree, and is rapidly dissipated ‘ 
vascular system. . x 
Ee ey of Light to Maggerdeale eh 3 of Pasi valuable qual 
Light Therapeutics. A ray of Sunlight penetrates the earth’s crust 
completely transformed into heat, warming the earth to a consid 
depth; it penetrates body tissue, generating a constructive and stimula 
armth. ; 

” oe just what is the force, In Sunlight, that has such an impo 
part to play in the progress of vegetable growth and of animal 
human) metabolism? J 

Sunlight, in terms of the spectrum, consists of 7% Ultra-violet 
(invisible), 13% Visible Rays, and 80% Infra-red Rays (invisible). 
the Ultra-violet Rays in Sunshine are practically screened out by atn 
pherie obstructions, such as dust, and by the protective tan which 
skin develops when exposed to the Sun’s rays, and since the remaii 
Sunshine from which we derive so much benefit is composed of 80% 
red Rays, and only 13% Visible Rays, is not the proposition that Infra- 
Rays are beneficial a logical hypothesis on which to base our further 
vestigations? 

Scientific investigators have proved that the deep-penetrating, 
reconstructive heat rays are the invisible, Infra-red Rays. Clinical 
with these rays is yet in its infancy, but already the results obtain 
cate that the Infra-red will surpass all other methods of Light TI 
and will be employed with beneficial and gratifying results in a large 
of important cases where their use is especially indicated. 

For some time the efforts of trained investigators im the Res 
Laboratories of the Burdick Cabinet Company have been directed 
sively toward the development and perfection of appliances which 
enable the physician to employ these rays in a convenient and pr 
manner. Their perfection is, in our opinion, one of the most im 
scientific facts of the decade. 

_ The story of Infra-red is one of Nature’s most thrilling tales; 
Sem an nc Me the rays, as set forth in these pages, and, 

1 s in modern ost interes! 

ch apter aan eical ote image of treatment, form a m ; 
presenting the subject of the Infra-red Rays, it has been the au 
plan to cover fully the questions most frequents asked thus givi 


os lytic manner possible, just the information desired 





A sufficient analysis of the sul ra 
Bet de in this book 
os the baste for a practical neue technique. it the hands of 

ers naapes Service Department of the Burdick Cabinet 

ic di tp a fy aa th 

ons 

that may be helpful to other medieal workers 





































What the Infra-red Rays Really Are. 


: The Infr: ~red Rays are those long wave length, deeply penetrating rays 

of Radiant Energy which occupy an extensive section of the Light & 
\ 
} 





spectrum. 

Sunlight consists of 809% Infra-red (invisible), 13% Visible Rays and 
7% Ultra-violet (invisible). an 

s shown by the ample quotations and references in this treatise, these | 

red Rays have little thermal effect on the skin, but penetrate to the e 
er tissues where they are converted into heat; not intense or destruc- 
but mild, heat which has a regulatory action on the circulation and 
may be applied for prolonged periods without discomfort to the & 
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sJusion of other 1 it is essential that 
hat physic term a “perfect black body.” This h 
sle to their general production and use up to the present, 
By the application of a simple law of physics the Burdick Laboratories b 
uve developed a “perfect black body” w hich produces the Infra red Rays 
cornection to any electric light socket, 105 to 120 volts, either A.C, or 
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simple and yet so effective 
Infra-red Rays ata 





This apparatus, described farther on, is & 
hat we venture to predict the universal use of the 
ery early date. 
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II 


Some of the Physiologic Actions of the Infra-red rays; Their 
Recognized Value in Medicine. 


1. Deep Penetration: That the long Infra-red Rays are deeply 
penetrating is a fact well established in physics. In fact, the entire pro- 
gress of the Sunlight Spectrum from the shortest waves, the Ultra-violet 
(which scarcely penetrate the first layers of the skin), to the longest Infra- 
red, is toward greater tissue penetration. . 

The following quotations attest to the general acceptance of this im- 
portant physiologic action of the Infra-red Rays: 

_ Infra-red Rays are long ra ind are deeply penetrating.” — 
Thedering-Munch. med. Woch. Jan. 17, 1919. ; 
_ IL. J. Gerstenberger, M.D. and C. T. J. Dodge, M.D., (“The Use 
of Radiant Heat—Light—in the Treatment of Otitis Media.”"— 
American Journal of Diseases of Children; October, 1922, Vol. 24, 
yy. ene eo say: “Whether, however, the rays of longer wave 
ten aroha ‘ ly those on the red and Infra-red side of the spec- 
57 m, have any further specific effect in addition to tus power | 
of causing the deep hyperemia by deep penetration, remains & } 
present an unanswered question.”* * 
POH Sa De ry agit ad eee deeply penetrate hore tis- 
_fues.”"—Nagelschmidt, (“Lichtbehandlung”’), Aug. 16, 920. 
100 penny hl tig Binsen Institute, Copenhagen, Denmark, announces be 
transmitted into tt red Rays applied to the human body were Ree: le 
2% of all v ‘bh 1¢ deeper tissues and converted into heat _while & 
i isible light was reflected, and hence not absorbed. 


"Tie italien are t 
ate the author's 
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With 100 per cent absorption of the Infra-red Rays by the human tis- 
sues, lar volume of energy radiations means dee heat production and 
hyperemia than are obtainable by rays which are only partially absorbed. 

(a) Increased vascularity of deep tissue structures. 

Lille believes that the Infra-red Rays are superior to all other rays of 
the spectrum in respect to their penetrating power and hence their regu- 
latory action upon the circulation. i 

Deep penetration of the Infra-red Rays exerts marked influence upon 
the blood-vessels in the deep tissues, particularly noticeable in the joints 
and articular surfaces. 

The “Mild Continuous” method of application is particularly favorable 
for producing increased vascularity of the tissues in cases of arthritic 
oedema of the joints, stimulating increased absorption and repair of 
broken down tissues. 

No other method of local application is at all comparable with the 
eliicacy of Infra-red Compresses for these ‘‘Mild Continuous” applications, 
inducing, under full control, increased circulation through any particular 
area under treatment. 

Familiar illustrations of the Penetration of the Infra-red Rays are ever 
before us in Nature. The earth, frozen to the depth of several feet, is 
quickly penetrated by the Infra-red Rays in springtime, and warmed for 
the growth of vegetation, almost to the day, in the rotation of the seasons. 

Vital Stimulation: The Infra-red Rays are undoubtedly the 
vital stimulants of the spectrum. While all groups of therapeutic 
s possess distinct values as stimulants, it is the Infra-red Rays that 
awaken dormant vegetation in springtime and energize animaie creation 
to growth and action. 

On this very point, Steinmetz remarks: “Where intense radiation is 
intercepted by a body, chemical action may result from the heat energy 
into which the radiation is converted. The action of the Infra-red radia- 
tion on plant life seems to be a chemical action, and this would be the most 
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: stant of all chemical actions, as upon it depends the life of all ve 
enuat hence of animal life and thus of our lives.” —Steinmetz, “Rad; 
ior x M “4 
i PF [lumination. ; 3 
Ligh Pr homnieal action” of the Infra-red Rays upon plant life is 
¢ aa Plant such common seeds as beans or corn in two boxes of 
proved. al soil conditions. Place one box in Sunlight and the o: 


bee de Give both boxes equal advantages as to moisture and heat, 
ae sd 

serve results. E . : 
at in both boxes will grow until the little plants in the darkness 


ey the energy stored in the parent seed to nourish them un 
egy pe food for themselves. Then, if left in the darkness, 
will die. But bring them into the Light, and this “chemical action” 
place. The organic colloids become active, pigment cells are formed, 
the little plants are able to build themselves (organic substance) out of 
the inorganic material about them—soil, air and water. ‘i 
The influence of Infra-red Rays upon vegetable cells is well known 
biologists; the physiologist tells us that these same Light Rays are 
able of influencing the metabolism of our own bodies, accelerating all t 
nutritive processes to greater and healthier action. 
f seen in the history of the aborigines, whose nude bodie 
were bathed daily in the Sun’s rays and who knew disease no more f 
did the beasts of the primeval forest-—this despite lack of sanitation 
of artificial protection against disease. 
Their application to sluggish pathologie tissue is, perhaps, the n 
vital influence possible to apply to normal functioning in hastening 
processes of repair in all traumatic or infectious lesions. 
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(4) Vasomotor stimulation and regulation, 


The marked influence of 
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the large Infra-red Generator for office treatments is especially indicated, 
as large portions of the body at a time may be treated. 

(b) Increased leucocy tosis, with accelerated catabolism and anabolism, 

No other method of local application is perhaps quite so well adapted 
to maintaining a steady, continuous, active blood supply to any diseased 
area under treatment as is the application of the Infra-red Rays by means 
of the Burdick Compresses and Pads. ‘ 

When short, intensive applications by means of the ordinary media are 
made to the area of a traumatic lesion, the increased hyperemia which 
results is often lost in a few hours by the mechanical reaction which takes 
place after the stimulus of these intensive applications has passed. 

By means of thes local Applicators, applications of Infra-red Rays, 
penetrating the deep tissues, are controlled in such a way as to maintain 
a uniform bathing of the tissues by the blood and lymph streams to just 
the degree essential for best repair work, for hours, days, or even weeks 
without interruption. 
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(ce) Deep, active hypermia—both as a means to derivative action 
and of increased inflammatory processes. 

The easy adaption of applicators to all portions of the body, and with 
special convenience to the extremities, renders Infra-red appliances of 
greatest value as derivative agents, depleting congested areas through the 
Greulatory system into the feet and limbs, or cutaneous areas, and thus 
relieving inflammation and pressure in any internal region. 

Likewise, the Infra-red Instrument series are all peculiarly adapted to 
producing the increased inflammatory processes essential to phagocytosis 
and repair for internal infections or traumatic lesions. 

The Infra-red inatrurnent for carrying the rays to focal infections or 
other lesions in the various cavities, for bactericidal action or cellular 
stiroulation, is of special importance. 
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As an analgesic agent, the Infra-red Rays, prope 
‘action scarcely equaled by any other 
processes are relieved and nerve pp 
applications of the Burdick In 


3. Sedation: r 
plied, have a marked sedative bess 
By derivative action, rates en 
sure ¢ sspondingty lessened by 
e aS ads. 
conennid See applications of the Compresses and Pads also 
a peculiar inhibitory action In lessening nerve sensibility, funcHioeeal 
of over-worked organs, and traumatic lesions, giving mnoKd excellent 
in relief of pain and discomfort. _Applications ies be made foun 
hibitory effects by all applicators in the Infra-red series. 
Nagelschmidt says: “The Infra-red Rays have a sedative effect, 
ing paling of inflammation, regression of oedema, drying of secretio 
improvement of suppuration. The effect upon pain 1s invariable. In 
of rheumatism and arthritis, pain disappeared permanently. Cas 
paraesthesia were frequently cured.” —(“Lichtbehandlung”) ; Aug, 


192 





Too, these “Mild Prolonged” applications are very efficacious in bu 
contusions, orchitis and epidimitis, surg’ 
lesions. eS. 

Congestions of various types associated with lowered vitality espe 
indieate these “Mild Prolonged” applications either for direct stimu 
and tonicity, or indirect derivative action. The “Mild Prolonged” 
tions over the body take the extra load off the lungs, heart, kidne; 
and at the same time relieve those obscure neuritic pains usually 
panying anemia and convalescence. Gastric, pelvic, splanchnic, re 


articular congestions and pain are rapidly relieved, and especial 
results may be expected in ovaritis, cystitis, and derangements in 
of the female genitalia. 

The immediate effects produced by “Mild Prolonged” irradiations 
Infra-red Rays are sedative and soothing combined with mild but 
nounced deep-cellular stimulation—mild active hyperemia mainta 
definitely under close control. 

4. Experiments and Conclusions: A delicate thermome 
blackened bulb was thrust into a heavy, deep roast beef, the lat 
about four inches from an Infra-red generator, which was kept 2 
HOLLOW GLASS CELL 
FILLED WITH H,0 & KEPT 
AT 212°F BY ELECTRIC 
COIL IMMERSED 
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grees F. (100 degrees C.) At the end of two hours the temperature shown 
by the thermometer was 103.3 degrees F. (See Figure A.) 

“ At the same time, another beef roast of the same weight, dimensions 
and temperature was treated in the same manner as in the previous experi- 
ment with the exception that water in a glass tank, kept at 212 degrees F. 
by a coil of resistance wire suspended in the tank and connected to the 
street circuit, was used in place of the Infra-red generator. 

At the end of two hours the temperature indicated by the imbedded 
thermometer was 101.4 degrees F. (See Figure A.) 

This was a decided, careful test and demonstrated conclusively the per- 
meability of animal tissue to Infra-red Rays and the latters’ conversion 
into heat in the deeper tissues. The glass cell gave off no Infra-red Rays 
and hence fewer heat producing rays were passed into the animal tissue. 

A delicate thermometer reading to 1-10 of one degree C., with the bulb 
painted a dead black, was introduced into the mouth of a young man aged 
22. It was placed between the teeth and the cheek. The young man was 
of the anemic and atonic type and one in whom a subnormal temperature 
would naturally be expected. At the end of thirty minutes the thermom- 
eter showed 36.63 degrees C. (97.93 degrees F.) The Infra-red Compress 
was then held six inches from the patient’s face and, the current being 
turned on, thermometer readings were taken at certain intervals. The 
record showed as follows: 

(en F. 











Cc. F. 
m. 37.00 98.6 (Normal) 






p. m. 36.63 97.93 (Normal) 3:15 p. 

p.m. 36.63 97.98 3:20 p.m. 36.90 98.42 
p. m. 37.00 98.6 (Normal) 3:35 p. m. 36.80 98.24 
p, m. 37.10 98.77 3:40 p. m. 36.85 98.33 
p. m 15 98.87 3:45 p. m. 36.75 98.15 
p. m 98.96 8:50 p. m. 36.67 98.00 





37.2 
p. m. Withdrew generator 

This experiment proves conclusively that the local temperature at the focus of the 
Infra-red Rays was raised appreciably. On closer contact of the generator, the ther- 
mometer would undoubtedly have shown further temperature increase. 
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The Difference Between Therapeutic Value of the I, f 
Rays and That of Other Portions of the Spectrum 
in Medicine—Visible Light, Ulira-totes Rays, X.] 
and the Gamma Rays of Radium. 


spectrum—General Characteristics: The lowest 

A Ne eared Eve used for medical purposes are 3100000 A. 
ath \vhile the shortest Gamma Rays at the far end of the spectrum 
2 A. U. in length.* ; Frascednl dee > 
“Between these limits—the longest Infra-red Rays and the sho: 
Gane Baye 0 groups of energies both physical and chemical, 
ting of a wide range of Physiologic and Therapeutic application, 





Figure B 
Group of Spectrum Radiation 
di reveals the important place the Infra-red Ray: 







let, Gamma and X-rays) to the right of tl 
» familiar in medical practice, are no more truly Ii 
qualities more valuable than the less km 
e left of the le spectrum, when once properly understood. 
In other words, in the use of Light Rays (visible or invisible) 
dealing simply with Energy.. The portion of the spectrum from y 
draw this Energy determines its physical and chemical prop 
hence its therapeutic application. 
see is nothing mystic or strange about Light Therapy. 
Subject is simply a study of Nature—her forces and how 


vegetable and animal life—and the scientific application of t 
Jaws in medical practice. 


In medicine, as in Nz i { 
harmoniously and eon bid bap: oR a a ot 


; constructively. Hence, no one class of | 

places or clashes with any other group. Scientifically emplo} 

Nature mtier in medical uses the same as in the daily 4 

Of frag, (he etowth of plants, the blooming of flowers, 
The harmonious action ob 

; 1 j »served in the ined ui 

, sagt A Light Rays is also experiednen in thelr or 
4s and other medicinal agencies, Light applic 


14.U-.0000001 MM, 


— 



























"p= Millimeter, 





tion of assimilation, absorption, combustion, elimination and other vital 
processes, greatly enhance the normal action of many if not all drugs 
This fact, well established by scientific proof, places Light Therapy in 
joint partnership with other rational medical methods and makes of it a 
friendly helper to general practitioner, specialist and surgeon alike. 

2. Sunlight: It is interesting to note once more the proportion of 
the Infra-red in the Sunlight provided by Nature to sustain life and growth 
—both animal and vegetable. 


Infra-red Visible Ultra-violet 
(invisible) Light (invisible) 
80% 13% 1% 


Everyone has seen vegetables sprouting in a cellar, and who could have 
failed to note that, as the sprouts gained in length, they always reached 
to the light; and that the portion touched by the Sunlight was always 
greener, fresher and healthier than the untouched portion? It is a self- 
evident fact, then, that there is some substance, or power, in Sunlight 
which has to do with growth, metabolism, and pigmentation; and, as we 
have seen that Sunlight is composed largely of Infra-red radiation, that is, 
that only one-seventh of the entire energy given to us by Sunlight is vis- 
ible, and 80% is infra-red, it seems logical to conclude that Infra-red 
radiation is that power. As the human race has been for. thousands of 
years acclimated to and energized by Sunlight, we cannot be far wrong 
in concluding that the Infra-red section of the spectrum is a most impor- 
tant spectral factor in the treatment of various pathologie conditions. 

3. Infra-red Portion of Spectrum: Cleves, (“Light and Energy’— 
page 598) asserts that, “Red light of longest wave-length (Infra-red) is a 
valuable agent in combating neurasthenia. In all hyperesthetic conditions 
of the neurasthenic subject, the effect of the long and slow (Infra-red) 
frequencies of the red end of the spectrum not only is anodyne, but has a 
beneficial effect upon the general tone of the patient, with increased appe- 
tite and general regulation of digestion and nutrition. Nothwithstanding 
their great sensibility, neurasthenic patients bear treatment with the rays 
(Infra-red) without difficulty.” 
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vallit i s Li 
ie om t successful cures of tuberculosis and many diseases of nea 
anc en Sts a 


are those in which the patients are exposed in 4 nude condition to 
rongest rays of Sunlight. In this case, as the Sun’s energy ig 80¢; 
Infra-red, the physician has simply prescribed Infra-red Light radiation 
' wvans in a recent article remarks as follows: : 
; 4 er end of the sun’s rays is coming into favor to cure and 





olism 
the stror 





to prevent dis. 









tl is no reason to overlook the beneficence of the red end of the spectrum, We 
that it is the Ultra-violet that kills tubereular-bacilli in street dust and on pave- 
ind floors. We do not know w hat part of the r it is that cures tuberculosis of 
es and glands, and serofula, but there every reason to suspect that it is the real 





In heliotherapy the skin is burned to a mahogany brown as the first step in trent 
{ mahogany brown skin filters out the Ultra-violet. 


As a mahogany brown skin does not filter out the red end of the spec- 
trum, and as these red and Infra-red Rays are deeply penetrating, Dy, 
Evans’ point seems well taken. ; he 
We do not know,” he continues, “what part of the ray it is that cures up open 
and old ulcers. It may be the Ultra-violet which kills the bacteria, but it is the 
i end which stimulates the bed of the ulcer to heal.” 

Gerstenberger advocates the use of light in infections and remarks, in 
effect, that no other treatment is so simple, so easy to apply, or so fruitful 
in results. He made use of an electric bulb, and it can readily be seen that, 
as ordinary glass will not pass any appreciable amount of Ultra-violet Rays, 
the credit for these excellent results must have been due to the yellow, red 
and those bands of Infra-red Rays to which glass is not opaque. 

1. Differentiation of Physical and Biologic Action of Infra-red and 
Ultra-violet Light. Jeune has well remarked that these two sections of the 
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invisible spectrum balance each other, using the visible spectrum as a ful- 
crum. That these points may be clearly shown, we furnish the appended 





table: 





Infra-red 


Deeply penetrates tissue (hu- 
man); glass opaque to longer 
wave lengths only; quartz 
opaque at 8y; air and rock salt 
very transparent. 





Penetration 


Does not cause 
Fluorescence. 


|Slight actinie qualities (its 
| bactericidal effect being due to 
| promotion of phagocytosis and 
| similar disease-resisting natur- 
| al processes.) 


| a 
Fluorescence | any known 
| 


Chemical 
or 
Actinic 


8000 to 3000000 A.U. 
(14.U.—.0000001 m. m.) 


Wave | 
Lengths 

Only _ indirectly bactericidal 
| through promotion of phagocy- 
tosis and definitely measured 
thermal application. 


Bactericidal 
Action 


Ultra-violet 


Little penetration in human 
tissue; practically none in 
blood; glass very opaque; 


quartz quite transparent. 


Causes flourescence in human 
t es, fluorite, kunzite, etc. 





Highly actinic. The shorter the 
wave length the greater the ac- 
tinie effect. 


12 to 3600A.U. 


Highly bactericidal, 





Causes no 
destroys 


Phosphorescence | 
caused by Ultra-violet, 


Principal factor in all vegetable 


Biologic nee 


tissues. 





Relieving Sore 
Throat, Quinsy 
and other Affec- 
tions of the 
Cervical Area 


(infra-red Generator 
P51). 


No other device or 
method in so conven« 
jent and effective in 
making heat spplica- 
tions to the throat as 
infra-red Pad P51. 


Phosphorescence; 
Phosphorescence | 


Causes Phosphorescence in 
various minerals. Phosphores- 
ence neutralized by Infra-red. 


Produces tissue changes | Destroys vegetable life. Tissue 
through heat developed in deep changes by chemical action. 









































IV 
Infra-red Rays Distinguished from Mere Heat Waves, 


sons for Confusion: To the physicist, the distinction he 
one Uaminer Rays and heat waves is as marked as between red and 
i isible spectrum. : 
ne the ease with which we distinguish between “req”? 
“blue” lies in the reaction of the sense of sight to those colors, while ¢] 
Infra-red Rays are visible and make no sensory impression until converte 
into heat. Hence, we have associated them with the heat sensation, 
Infra-red Rays, the same as Visible Light, are forms of Radiant B: 
and possess no thermal quality until transformed into heat by resis 
“Radiant heat (light) waves are not heat waves.’—Thompson. 
“Neither Infra-red nor other radiation is heat.”—Thompson, 
Thompson, in his book, “Light, Visible and Invisible,” remarks: “Inf 
red Rays are not hot.” (Page 201.) 


2. Scientific Designation: The scientific designation of the Infra-red 
Rays may be determined as follows: , 
(1) Measurement of the wave length of the Rays by means 
of the refractometer and monochromometer ; 
(2) By means of selective screens, as shown in Test Figures 
3 and 4; 
(3) By means of tests with such scientific instruments as 
the Galvanometer and Thermopile, shown in Figures 6, 8 and 9, 


3. Experiments and Conclusions: Figure 3. Glass or Ebo 
shows no rise in temperature. Thermometer “A” shows no rise. R: 
meter is affected. Thermometer “B” shows rise in temperature. Con 
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sion: Radiant heat is Invisible Light and passes through certain sub- 
stances without heating, and its energy can be shown beyond by various 
means. 
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Figure 4. 


Infra-red Rays Not Heat Waves 


Heat waves are not refrangible. Infra-red Rays are refracted by lens C without ther- 
mal effects upon thermometers A and B—hence Infra-red Rays are Light Rays. 


Figure 4. This diagram shows rays passing through glass or ebonite 
screen without raising temperature. Through lens “C” without rise in 
temperature. Hence refracted to the focal point where a match can be 
lighted, a cloth set on fire, or the hand burned. These were not heat waves 
or glass sereen “E” would have absorbed all the heat with no transmission 
tolens “C”. The air currents between would have carried all the heat away. 

Radiant Energy (Light) can be reflected, refracted, diffracted and 
polarized. 

ap simple experiment is sufficient to give a clear understanding of the 
subject. 

Take a seat in a cold room, with the windows closed, facing the rays of 
the Sun as they pour through the window glass. That portion of the body 
facing the Sunlight will at once experience a marked feeling of warmth, 
while other parts of the body, even those parts heavily clothed, will have 
no particular sensation‘of warmth. Upon moving out of the direct rays of 
the sun, a distinet “coldness” will be felt over the entire body. — , 
Upon touching the window glass or placing in contact with it a delicate 

, it will be found that the temperature of the glass itself has 
hot been raised appreciably by its exposure to the sun. 


beyond doubt that there is some form 
bi pass h window glass and affect the human 
ses the physical condition of the medium l 





























If a delicate thermometer is held in the rays of the Sun, shining 
through the windows, it will show but a slight rise in tome but if 

. bulb of the thermometer 18 smeared with lamp black or graphite, the 
the bu temperature will be quite marked. This shows that Radiant 
Energy ates will pass through glass without heating it, will be converted 
nto he at rays by impinging upon o1 passing through certain substances, 
5 Radiometer ‘Experiment (See Figure No. 3): This device consists 
at the end of each vane of which is a thin, square 
section of aluminum all delicately balanced, and the entire device enclosed 
glass bulb from which air has been withdrawn to a very rare vacuum, 
One side of each metal segment 1s blackened with lamp black while the 
other side bears a high polish. On bringing this instrument into the Sun- 


light streaming through the window, as described in the previous experi- 
ment, the little mill will rotate toward the polished side of each segment 
and away from the blackened side. y 4 

If this device is brought into the spectrum of the Sunlight, and placed 
in the Ultra-violet end of the spectrum, there will be no motion of the 
vanes, and on moving it slowly toward the red end of the visible spectrum, 
no motion of the vanes will be noticed until practically the red end of 
the spectrum is reached. As progress continues through the red end of 
the spectrum, a faster motion is imparted to the vanes, and as the Radio- 
meter passes on beyond the range of the visible spectrum, a still faster 
motion is given, for a considerable distance beyond the visible spectrum. 
It was by such experiments as this that the Infra-red spectrum was map- 
ped by early investigators, until devices of extreme precision, such as 
the bolometer, were discovered. Thompson aptly observes: “The so- 
called heat waves, or Infra-red Rays, are not themselves hot. They do not 
heat the medium through which they pass as rays.” 

We have all used ordinary heat applied to the surface of the body by 
conductive methods, such as hot water bags, electric heating pads, ete., 


rise In 


of a highly poised mill, 
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and have obtained beneficial results in conditions which w 
surface of the body. Such heat, however, is of no value for pre onde 
tions, because it is carried away by the vascular system nearly as fast as 
it ean be applied—or it is radiated by the body into the atmosphere 

Dr. C. M. Been, Columbus, Ohio, observes: ‘Heat has been used by 
all medical men, and even by the laity, for centuries, to relieve pain and 
disease; but the heat has been applied to the skin in the form of hot poul- 
tices, plates, stone lids, flat irons, hot water bottles, and more recently by 
electric pads. All these are good, but they only apply heat to the skin 
and very little reaches the internal parts.” ’ 
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Infra-red Rays. ee known source of Inf; 
7 the jstruments, be ete to determine the source of grea 
nicwing each step Of the teem tie uses ¢ 
prom et adaption ese ie te are set forth in the fo 
ore results of ey opt various diagrammatic cuts in his 
illustra) shows the spectrin Ota whotte 
nds as abscissae. The total range of 
» spectral bands as ab: Pie! € of 
ally ada oF erlOrmonts, basAda i nest ee 
and freq e of radiation, less, thai : ible. 
narrow range Of wave length shorter than be of visible 
radiation Ultra-violet radiation and these vay es ae 
= pe orb ta a chemical action, but Bie i A i 
able.c radiations of wave lengths longer than bes 0 a e 
ees Infra-red radiation, ae he pee maa 
an F tion, by 
Heth, The Infra-red Rays have wave leng 
ae lie ¢ iation in therapeutic use is due to 
fra-red radiation in : v 
f ee a rays to penetrate the skin ond 
0 at in by Pay y : 
their heat in the deeper tissues as they are finally absorbe 


iples, and 
Cena B (page 



















aA 


Vaginal 
Applicator— 
Anatomical 
Demonstration 


class of 
the Bur- 
-red In- 

more 
ficially employ- 
ed than in treating 
pelvic inflamma- 
tions and infec- 
tions 









ations which 
the rugae 
aginal 
S. Siving added 
radiation and re- 
tention 








The accurate con- 
trol provides 4 
yange of technique 
from tonie to sedan. 
tive, and from bae- 
tericidal to recon~ 
atractive, action, 









> A “Black Body.” A_ perfect ‘‘black body’? is the most efficient 
source of the Infra-red Rays. 


DEFINITIONS. 
“A ‘black body’ is a perfect absorber or emitter of energy.” 
—Thompson—“Light, Visible and Invisible.” Be 
“A ‘black body’ is one which reflects none of the radiation 
impinging upon it, but absorbs all.” ; sie 
**""Steinmetz—“Radiation, Light and Illumination.’ Ps 
“A ‘black body’ absorbs energy as heat and emits it as light. 
—Thompson—‘Light, Visible and Invisible.” 3 
The question next arises: What is the most perfect “black body,” and 
hence the best emitter of Infra-red Rays? 


istory and Development of Infra-red: The Infra-red spec- 
ae a ceevend by Herschel about 1804. He found, by blackening 
he bulb of a fairly active thermometer and passing it through the visible 
sera beginning at the violet, that about the time the bulb reached the 
coin band ‘of the spectrum, a slight change in temperature was mani- 
fested. Continued rise in temperature was noted, as it passed along, to a 
considerable distance beyond the extreme end of the visible spectrum. 
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cime the kins of radiation produces by it, 
2 the generator wes placed in a vacuur and the enervy 
fesiated by it measured by wears of  thersepile. The seasurceents nore 
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[F208 wean of genuesting inlee-red redintion, 


ta en 
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F is discovery esteemed that only with} ! 

ie alue Wee hysicists considered it worthy of attentie last | 

few years have A at, with all our vaunted knowledge of science, we ig It af 
seems strange ‘if-satisfied as to study and work with only about one-tenit 
have been me ‘nd wonderful subject—Light. For it is a force that Si 
of this ee ion from many of the scourges now afflicting the human br, 
a ie ation of Herschel’s “black body” experiment, outlined aie 

crn ‘that the thermometer bulb without the coating of lane 
and ae me no rise in temperature, simply demonstrates further that 

bine spa form of energy which will pass through various substanes , 
Sineut reing changed; yet, when this same energy impinges on a yoy, h 

without paranes ‘the radiant energy is changed to heat rays—shown # 

es : - in ‘temperature of the thermometer. Similarly, these Infra-red 

Rays, impinging upon the human skin, are not reflected or disseminated, 

: but are passed unchanged into the deeper underlying tissues and are there 

: converted into heat, producing the active hyperemia required by Nature 

for proper repair. ; ; 

Various scientists, namely, Aschkinass, Rubens, Nichols and Langley, 

have added very largely to our present knowledge of the longer waye. 

lengths of the Infra-red spectrum. They have found that various hydro- 


Of so little value W 
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carbons, such as paraffin and benzene—as well as carbon disulfid—are 
transparent to the entire Infra-red spectrum, thus furnishing the scientist 
with the means of separating the many different wave-lengths of the 
several sections of the spectrum. 

It has been found by actual experiment that any colorless body, heated 
to a temperature above that of room temperature, has the power of throw- 
ing off these invisible Infra-red radiations, and that particularly rich in 
these radiations were the emanations from a black body. A body which 
is a perfect radiator and also a perfect absorber of radiant energy %8 
termed a **black body.” and when a ‘black body’? is heated it gives off the 
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iargest. amount of radiant energy possible for a given temperature The 
amount of energy increases when the temperature of the “black body” is 
~ areased, but the energy 1S radiated at a shorter wave length; that is, by 
increasing the temperature of a “black body” sufficiently, the wave length 
of the radiation decreases so that it becomes visible and the body becomes 
“yed-hot”. By increasing the temperature still more the material becomes 
“white-hot,” providing, of course, that the material will stand these tem- 
peratures without vaporizing or burning up. 

There are three important laws of physics which deal with the phe- 
nomena of radiation from a “black body.” These laws (see note, page 23) 
are too technical to be discussed fully, but they show that in order to 
wet the long wave length radiation desired for therapeutic purposes, it is 


necessary to heat a black body to a temperature between 100 and 250 
degrees Fahrenheit. This causes the predominance of the radiation to be 
emitted at a wave length within a few microns of 8y. (See note 2, page 23). 

As explained in a previous chapter, the original Infra-red radiation 
was discovered in Sunlight. But it has been found that some of the 
longer and more valuable of the Infra-red Rays—those with wave lengths 
around 8—will not penetrate glass, as glass will not transmit radiation 
whose wave length exceeds about 3u. Quartz, which is quite transparent 
to Ultra-violet radiation is opaque to Infra-red radiation with a wave length 
exceeding Tu. Rock salt is the only known material that is transparent 
to the longer Infra-red Rays. It is obvious, therefore, that any device for 
the generation of Infra-red Rays must not be surrounded by glass or quartz 
—no glass may intervene between the radiator and area to be rayed. Since 
it is the long rays of low intensity that are needed, it is necessary to use 
as perfect a radiator as possible to get the maximum amount of energy 
emitted as Infra-red energy and as little as possible transmitted by direct 
conduction or convection. A “black body,” heated to low temperatures, is 
the ideal, and the temperature necessary to get the desired wave length 
can be ealeulated by Wein’s displacement laws. (See note, page 23). 
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2 on ; . ® rods hea 
oe by means of the resistance to an elect, om 
yt Dagersee’ iteif, Naturally, the wave lengths of the reget 
Jed on the temperature of the generating element, | ~—™ 
various diameters and lengths have been y 
Carbon rec to a black body, but if they are continuously kep a 
neares AP sufficient to produce the highest type of Infra-red radiatio 
8 Furthermore, the heating of carbon rods to a sufjaeut 
consumes so much electrical current as to render their eo 
There is the difficulty, also, of getting a mass of carbon . 
TO heated and thus producing a quantity of radiation of definite ¢ 
formly h ire and capable of quick and positive control. On heating cay 
pene vinear coefficient of expansion is such that, unless a careful hookajy, 
adhe i the rods will break and form ares, with danger of severe burns to 
both operator and patient. Carborundum (SiC) tas ae more perma- 
nent than carbon, but is not nearly so efficient as Carbon or Silicon, 
Now, if the most efficient producer of Infra-red radiation is a bla 
body, the question arises: How may we produce a perfect black body? 
‘A hollow wedge opening at an angle of 5 to 714 degrees, with polishe 
inner surfaces, and electrically heated, is the most perfect “black body 
and hence best generator of Infra-red Rays. It is a well-known physic 
fact that when a sheet of polished metal is folded into the form of 
hollow wedge of 5 to 7/4 degrees’ opening, the ends closed to exely 
extraneous light, and the wedge then held in a bright light, a condition) 
complete reflection supervenes and we have thus a “black body,” one im 
which we have almost perfect absorption and emission of radiant energ 
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The illustration below (Figure 1) represents the principle of the hollow 
wedge as applied to black body production of Infra-red Rays; and, taking 
the principle evolved by Rubens and proved by Steinmetz, et. al., that a 
perfect absorber of energy is a perfect emitter, this constitutes a “black 


body. SL hse 


SRETCHES LLUSTRATE THE “BLACK BODY PRINCIPLE 

BURDICR HOLLOWWEDGE, INFRA-REO GENERATORS. 

1 DEPICTS THE TRANSFORMATION OF LIGHT ENERGY | 
INTO NEAT CNCRGY; FIGURE, TNE TRANSFORMATION OF HEAT ele 
ENERGY INTO LIGHT RAYS~ 


FP 1G. 1 Hollow Wedge Black Bo 
: i (Absorbs Radiant Energy 
Heat Resulting from and Transforms it into 
Blach-Body Absorption Ffearhy 
of Radiant Energy x 













— 
‘he ANGLE OF THE WEDGES 1S EXAGGERATED TO SHOW 2 
CONSTRUCTION MORE CLEARLY. TO FORM PERFECT “BLACKBODIES| — ~ 
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Below Inose Which Invade 
~~. the Visible Spectrum) 


| + must Be BORNE NTINO THAT, AT THE LOWER TEMPERATURES, LIGHT RADIATIONS ARE IN THE 

ICRAPRED BAND OF THE SPECTRUM, THRQUGMAMDE RANGE OF COMPARATIVELY LOW TETPERATURES, 
THERE FORE-"IN TACT, UNTIL A, BLACK GODY CENERATOR GECORES REDHOT ON ITE HOT, 
~The RADIATIONS ARE INFRA-RED RAS: AND ONLY WHEN VISIGLE COLOR PRENOMENA 
EXMIBIT MAVE WE INVADED THE VISIBLE SPECTRUM. 


And according to theory and practice, a “black body” heated moderate- 
ly gives off Infra-red Rays. So, if we prove the wedge (Figure 1) a per- 
fect absorber, it must be a perfect “black body” and, when heated, the best 
producer of Infra-red Rays. 





Note 1. 
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Nove 2: The Greek letter » is the symbol for the | 
. length of n 
‘cron equals LO000 Angstrom units, F 











































a J 
ig 
net 
Pes 
all 
aa Safe and 
Fijective Rectal 
it | Dilatation 
‘ Rectal dilatation ; 
with Infra red re- 
Neves sympathetic j 
< tension and enhance ; 
srtal circulation P 
Pe chimination 
urate Po 
7 er Control 
* efinite ap Fa 
for defi- 
lz ri its. There 


s. 1 
v ditions 
individual  pa- 
tients 


The hollow wedge is made of highly polished metal, its sides subtend- 
ing an angle of not to exceed 714 degrees. “Source of Light” may be any 
source of Radiant Energy, natural or artificial, sending countless rays ot 
energy into the hollow wedge. 

7 We take any one of these rays which enters the wedge; and, in acco 
= ance with the law of reflection, “the angle of incidence is equal to the 
angle of reflection,” the ray is reflected back and forth across the hollow 
wedge, getting shorter and shorter at each reflection, until it finally ' 
tinguishes itself. Each separate ray acts likewise, and we observe tl 
the highly polished wedge, even when held in the strongest Sunlig) 
seems absolutely black. 

_, This, according to Rubens, Achkinass, Herschell, Thompson 
Steinmetz, constitutes a perfect “black body,” which, as stated 
gives off, when moderately heated, Infra-red Rays of wave length 
penetrability commensurate with the amount of heat applied. 
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t about eight wedges in a length of one inch. Every wedge is heated 
to # same temperature and gives off radiation at the same wave length, 
to the ‘wiking, thus, a series of wedges from the same piece of metal, a 

: As body” appliance of any given length and width can be produced. 
“plack such a device is wired with current resisting wire and electric 
Whee introduced, heat develops in the “black body,” rendering it capable 
one ne enormous quantities of Infra-red radiation the wave length 
of pro¢ c is controlled by the temperature at which it is operated. This 
fe vera of course, must be appreciably above the normal body tem- 
tempe ps s Ae degrees. 
peratre tae advaneaa of the “continuous wedge” is that practically 

ees exposed face of the applicator is a black body and Infra-red 
the en is emitted over its entire surface. The surface can also be 
a ito direct the rays at the desired angle. ; 
coe" Experiments and Conclusions: Elaborate tests were made in 

3 Pe, Laboratories of the Burdick Cabinet Company to prove that 
he h fra-red applicator, using the “continuous wedge,” is a generator of 
bas rE aa radiation. Similar tests confirming the findings of the Burdick 
ee were made by the Department of Physics of the University 
ot Wiser whose report is shown elsewhere in this work. (Page 19.) 
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T set 2 measure the Infra-red radiation it is necessary to use 
Ts prtect ane and sensitive instruments. (Figure 6.) These are the 
eraser ¢ and reflecting galvanometer. A detailed explanation of these 
betel mie is beyond the scope of this article, and it is only necessary to 
a cae ‘the thermopile is an instrument which absorbs the Infra-red 
tan and converts it into heat. This heat at the thermo-junction of 


punvick 
InPAR: RED 
@cweRAroR 






HEAT 6 LighT PROOF Box 


Figure 6. 


two unlike metals in the thermopile generates an electric current. This _ 
current is very feeble and must be detected by a very sensitive instrument 
known as a reflecting galvanometer., In this instrument there is a very 
small mirror which is caused to turn in direct proportion to the current 
coming from the thermopile. The mirror reflects the image of the scale — 
to the telescope through which the indications of the instrument are — 
observed. The deflections of the galvanometer are in direct proportion — 
to the amount of Infra-red energy falling upon the thermopile. ; 
The thermopile is so sensitive to Infra-red radiation that it has to b 
enclosed in a heat and light proof box to exclude errors due to radia 
from the observer's body, ete. This box has a small slot through 
the Infra-red Rays from the generator pass and fall upon the the 
Above the thermopile, in the box, is a sensitive thermometer to 
the temperature of the air within the box, The temperature of 
red generator is indicated by a thermometer, 


Experiment: The test consisted of varyin: 
infra-red generator and taking the deflection. 
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wurve plotted from the data taken on the Burdick Infra- 

The curve ractically identical to the curve plotted from the cae 
erator in formula, which proves that the Burdick Infra-red generator 
Boles Infra-red rays and obeys the laws of Physies relating to “black 
gene eadiations. Z r 
pody fae energy received by the thermopile was Infra-red radia- 
ge not convective or conductive heat, lies in the reading of the ther- 
tion, ir in the thermopile box. This thermometer was placed behind the 
mometer. so it would not absorb any of the infra-red radiation, but 
ther te indicate any rise in the temperature of the air surrounding 
would 5 ‘ 


he thermopile The thermometer showed no rise in temperature. 
the tne bt 
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‘i : he hollow wedge “A” (Figure 8) of 5 degrees is 

pay age ges Certain rays pass through the Halite or Selenite 
ee “pM and impinge upon the thermopile, “C”, producing heat which 
Aa thiermopile converts into electric current which causes a deflection of 
the reflecting galvanometer, ud 





Figure 8. 
The Bolometer Test 
Infra-red Rays from the Burdick “hollow wedge’ Compress pass through ebonite 
screen B without absorption, energizing Thermopile C and Galvanometer D. 


There is no deflection of galvanometer, “D”, until wedge, “A”, is 
heated, and the best evidence that the heat waves do not exist is that in 
the presence of heat waves, the air spaces, ‘“XY’’, would carry the heat 
away as fast as formed, and thermometer, ‘“‘T”’, would show a rise in tem- 
perature of Screen, ‘‘B.” 

An electric fan is put in operation, its air-blast blowing perpendicular 
to the rays, “XY”. Now if these were ordinary heat rays they would be 
blown away. But as the deflection of the galvanometric needle at “D” 
still shows deflection, it is evident that we are not delivering heat waves, 
but are producing Infra-red Rays. f 

Conclusion: As the experiment is performed in a dark room, it prove 
that the rays are invisible but yet are light. As more intense heati 
brings the wedge to red heat, we thus prove that the original rays ¥ 
Infra-red and that the additional heating brought us into the visible s] 
ty ene, Part onapba’ ine air and the screen “B” without | 

; e demonstrate the penetrati 
the fact that they are light rays, penetrating gowes ota 
Experiments (Figure 9): 
“KS” <= Burdick hollow w ee 
“B" <= Parabolic tena Parte ete 
“C”' =< Halite lens, 
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Figure 9. 
Reflect ion—Concentration—Refi raction Test 


ection and double refraction without heating an 
reflect" ight rays. (See report below.) & any of the elements involved proves 


Wedge, “A”, with its face turned toward the opening of a i 
reflector, “B”. Wedge, “A”, is heated and the rays loomed oe 
into the parabolic reflector, ““B”, which reflects them and converges them 
to lens, “C”, which refracts and concentrates them on prism, “D”, which 
changes the course of the Infra-red Rays, refracting them to the slit of 
the thermopile, “E”’, where the rays are converted first into heat, and 
thence into electricity which is transmitted by wires, “G’, to galvanometer, 
“F", which shows a large deflection. These rays are invisible, yet here 
ve see them reflected and converted by the parabolic reflector, “B”, re- 
d the condensed by lens, “‘C’”’, to a point on prism, “D”, and refracted 
of their then plane to thermopile, “E”. Here we have refraction and 
ion, without any of the elements being heated. This proves that 
ays are light rays. 
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The Technique for the Use of the Infra-red Rays is not Com. 
plicated, and It Permits Perfect Dosage Control for 
Delicate Applications. 


1. Simplicity and Certainty: In probably no other modality in 
yhysical therapeutics 1s application more simple, control more absolute, 
and dosage measurement more exact than in the appliances for the use of 


nfra-red Rays, deseribed in this manual. 

Instruments with delicately calibrated control now make possible foeal- 
ized internal applications for destruction of infections, fibroses, ete. These 
methods of definite control make possible the graduation of a course of 
reatments according to symptomatic indications, and the writing of ac- 
curate prescriptions to meet these specific cases. 

Applications are divided into two general classes: (a) ‘“Mild-Pro- 
onged”’; and (b) “Short-Intensive.” 

(a) “Mild-Prolonged” applications are especially adapted for use 
with the patient in bed—in the hospital or at home. The applications may 
e continued for hours, days, or even weeks. In making these “Prolonged” 
applications, the applicator, whatever the type, should be removed once 
each day and the skin bathed with coid water. 

The class of cases where these ‘“Milk-Prolonged” applications are espe- 
cially indicated is large: (1) All painful conditions, such as arthritis, 
rheumatism, neuritis, sprains, dislocations, contusions, surgical wounds, 
and various traumatic lesions; (2) congestions of various types associated 
with low vitality, such as gastric—for either direct stimulation or indirect 
derivative action—pelviec, splanchnic, renal, articular and respiratory. 
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fects pr" by these “Mild- = 
re ethan eombined yi eyapeeations ees 
mild, active, hyperemic—maintained, under control, indefinitely’ 
Appliances to be used: 
A, Infra-red Compress type generators, 
pg. Infra-red Pad type generators, 
C. Infra-red Orificial Applicators. 


The “Short-Intensive” method follows the general princi les of 
(hyild-Protonged” applications, except that it is adapted to office work, 


el] as to use in the hospital and at home. T 


the ts use covers the entire list 


as W .- . 
af Infra-red applications. 
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Urethral NN 


Applicator S we 
For anterior and 


ior urethral 
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Therapeutic Application: The use of the 
ences as therapeutic modalities is not fou’ 
‘onstrable theory, but upon the solid 
48 been shown: { 
Ist, 


liseme; 
2nd, 
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i diseases are accompan 

G actically all | A 

a passive, sangeet coe 
caused by; + be obtained _unti this Tannoy won 
relief Cor eood in a condition © Rei polat untit al 
i at has been supe the varioul houses with ¢ 
sewer id into the cellars of t . ‘vorkmen (red anal 
backed ul al outbreaks [stasis]. They bring thee aa 
pathologica’ sent for post haste. hey bring ee 
puscles) oral flush out these ee sted arene ae 
es Drache to the nearest hy ea blood, bel 
when Thus does the freshly oxy, iced Boe 
ar aenoglobhi serve ee OU tn ono 
from a condition of agg ae ig dene * 
te ee various emunctories for fi 
yhich is being conveye nea f 
cde the system as excreta; 


iti 2, 3, and 4, can be proved; 
That propositions 1, 2, 5, dl L ‘ 
he ee Barone can reach a definite oa ae ‘ 
ane of the Burdick ecards apie Rigel a 
restion in a natural, safe and ratio) anner, 
a ca ie era relief from euler ies pain in condi 
oat secant relief with opiates and narcotics. 





4th. 











































Infra-red 
Colonic 
Applicator 


Genv~Pectora? Position 


The Infra-red 
Colonie Applicator 
has many distinct 
advantages. 


Applications are 
made to definite lo- 
eal areas such as 
ulcers, abscesses, 
and infected areas 
—or to the general 
colonic field “in ca- 
tarrhal and other 
conditions, 


The Infra-red 
Rays have a 
marked reconatruc- 
tive action on the 
colonic mu cosa, 
while bactericidai 
action by definite 
ther ee applica- 
tained in cortain 
Cases of inteetion, 







-< such a sensible, safe modality that, with a few direct: 
an ia prescribe it for his patient. eee Svc we bite 
ree, patient W ill receive these mild and healing light Pacis tionie aera 
= directions as long as the electric current is on even if ‘ha oe 
) s, or the patient sleeps. And there is no possible dangee fa. 
. tion—such as tissue coagulation, burns, shoe ete. ai ats 
“Mild-Prolonge¢ application has a large field of usefulness in 
cases, either chronic or acute, characterized by pain, oedema, Stasi 


ts sequelae—such as breaking down of tissues, slow healing ulcers 
sities, fibroses, gangrene, ete. i) 








infra-red Rays, as noted by Evans and Reisling, seem to have a specific 
-+ in stimulating the inception of healthy granulations from the bottom 
ww-healing abscesses. This treatment does not conflict with any other 
of treatment outlined by the physician in charge. For instance, in 
natter of slow-healing abscesses, the trauma should be thoroughly 
d by antiseptics or perhaps sterilized by Ultra-violet light, and the 
.d applicator then applied for hours at a time. These applications 
<hould be radiated to the bare epidermis and, if there is much hair, the 
ts should be shaved clean. 
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clinical reports demonstrate the wonderful possibile 1 
nent of various forms of rheumatism and rheumatic peely Pro 
ports indicate complete relief from pain, absorption of onus mo 
equent regression of oedema, And this procedure does 10 locate 
" the necessity entailed of studying each individual case to 

* f infection and to eradicate it, 
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umorts from Germany and France indicate an extengi 
° Recent reports rancies, as relief from intolerable pain, without Fs 
of Intra te f secretions and tendency to habituation resulting from the : 
locking 1) te me even go to the extent of claiming regression of the Pas Use 
of opiates; Son it such import that it is receiving sa 


This last claim 1s of si : 
ration in the Burdick Research Laboratories, and not ee 

ny state. 

ments concerning § 


been satisfactorily completed will we make a 
uch broad rae ‘ae ae 
seem, however, that, 1 we can raise the temperature oj 

Bm be surrounding tissue to a sufficient degree of heat to of ti 
late the malignant cells, without disturbing the normal cells, we shall have 
solved the problem, and our most ardent hope is the accomplishment of 

ic oratifying result. 
oe Ek no set of hard and fast rules for the treatment of the various 
conditions with the Infra-red Rays can be given, a study of the physi 
ologic effects of these rays as set forth in this section will guide the 
thoughtful practitioner in selecting that method of application best suited 
to the individual case. . ; ; ; 

Let him bear in mind the following salient points, as they will bring the 
attending physician to a comprehensive realization of the value of the 
entire line of applicators in any field of medical practice. Infra-red Rays: 
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careful investig 
careful tests have 





1st. Are analgesic; 

2nd. Are soothing and sedative; 

3rd. Produce mild, prolonged hyperemia; 

4th. Act as a cellular stimulant; 

5th. Cannot possibly burn and shock patient, nor coagulate 
healthy tissue; 

6th. Positively break up stasis and congestion. 
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‘ It ja the most 
onvenient and ef. 







focal srean—a 
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fra-red penetration 
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cinally, the technique exhibited in the use of Infra-r 

: rare with other therapeutic or surgical rts tart pe not 
intvjqual. For instance, in the case of an abscess ov furuncaigeene 
ined be evacuated if ready and then treated with antiseptic ag. aie 
a h the Infra-red should be applied agents, fol- 


ig whic : to the | i % 
a for evacuation and too late to abort the process, the Totes oot Will 


n large measure prepare it for evacuation at the earliest possible moment 
The same proposition holds good with adenitis, acne, and other diseases of 
acterial etiology. ie 

‘ Neither does Infra-red therapy militate Pe, 
eines or sera, but rather enhances their antigenic 


jowi 
pare 
pat 





st the use of proper vac- 
and antitoxie properties, 

3. Clinical Report: Clinical tests made in the Laboratori 
the Burdick Cabinet Company on many college students Sterne 
pain from various sprains, contusions, abrasions, and that peculiarly pain- 
ful condition known as “charley horse,” which has heretofore been treated 
by various liniments and embrocations, together with massage and band- 
‘ usually with loss of considerable time in bed—showed really re- 
arkable results by one hour’s treatment. 

A. B. had an enormous “charley horse” on the right thigh. Was so 
ely painful that he was carried into the clinic. He had been thor- 
ghly massaged with liniment by his trainer, who had predicted at least 
a week in bed. 

He was given one hour’s treatment at moderate intensity with a 
Burdick Infra-red generator, and it was evident to several people present 
(two physicians among them) that the mass had been reduced 50 per cent 
in this hour, and that pain was almost entirely relieved. The patient 
walked away to his classes without the aid of a cane. 
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. the Infra-red Rays in the | 
ill Heat Production of 
ss Tissues Take the Place of Diathermia? 


The 1 Modalities Contrasted: The nature and py 
ry D ne quite different, though the Infra-red method; 
oiled upon to do much of the work of the diathermy currents, j 
efficiently and possibly more safely and economically. : 
: Heat production from the high frequency currents is from ‘ 
outward,” while heat production from the Infra-red Rays is by pene 
of the Rays from the surface to deeper tissue. Be : 

In other words, heat production by diathermy currents is “f 
between two electrodes of equal or different sizes, while Infra-red 
is dispersed equally at all angles from the Generator over large ¢ 
areas, 

2, Advantages of Infra-red: The use of Infra-red Ray 
comes many of the disadvantages encountered in the use of 
currents: 


(1) Expense, both initial and operating: The low cost of tl 
red appliances—with practically no maintenance or operating 
current consumption is small) —recommends their general use for i1 
heat-production purposes. 


_ (@) Safety: _Danger of tissue coagulation, present to a d 
diathermy, is entirely removed in Infra-red applications. 


_ (©) Portability: Diathermy apparatus of sufficient size to be 
is somewhat bulky, heavy, and difficult to move, while the Infr: 
ances are so light, and easy to carry from place to place, th: 
need never be limited through lack of convenience. 

(4) Availability: Diatherm i 

, Ly: y transformers require an 
eae oe sea adaptation, whereas the eppiicaieas cor 
ae Roe hee may be connected to the ordinary 


Electrical Modalities, 


In physical 
constructive, 
some 


F 
the sehy, we have two classes o 
ed Rays to tl 
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2 ra-red Rays is ati 
rye use of the Infra-red Rays is attended by ‘ 
pe in the use of fresh air and sunshine, ~ ”° ™°¥@ danger than is 
pre ror this very reason, the Burdick compresses 


OF a daOre se in home nursi » Pads and applicators are 
cially adapted to use In ho sing and hom 

eption of the family physician. © treatments, under the 
aires 


; sb eisch, and other well r ers 
Steinmetz, Lukeise : ell known authorities 
ultra-violet attest to the fact that the Ultra-violet rays, Being ace 
spemical, have the power to destroy tissue, and that they are quite capable 
of killing vegetation. Steinmetz holds that our entire flora depend upon 
the Infra-red eit - the bit focg tl they removed, all vena 
{ perish, with the result tha e life of our meat animals 
pg 2 lives, would soon be wiped out. mals, and hence 


dvery physician who has used the Ultra-violet Rays recoeniz , 
fe eee burn made by either the air-cooled or water-cooled Ultrayiics 
burner, there is considerable desquamation, and destruction of tissue, 

Regarding the use of the X-rays, it cannot be doubted that th | 
destructive to both animal and vegetable life; the reason for the al 
X-rays in cancerous conditions lies in their power of destroying cell 
proliferation. 

Radium as a curative agent depends primarily upon the destructive 
power it has on human tissue; and, though it is an agent of highest value 
when carefully applied by one skilled in its manipulation, in the hands of 
ithe layman, it is an agent of most lethal properties. 

Returning to the Infra-red Rays: Their use is attended by absolutely 
no danger whatever—no shocks, burns, or destruction of tissue can pos- 
sibly follow the use of the Infra-red Rays, even when used by the novice; 
and the physician may safely hand one of the generators to the nurse—or 
even to a layman—and still be assured of excellent therapeutic results. 
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The Process of Generating and Applying the Infra-red Rays 
Is Less Expensive Than Such Modalities as X-Ray, 
Ultra-violet, ete. 


"needs but a cursory inspection of the apparatus for the application 
oa igs to know that this is without doubt the simplest and least — 

~“P°0Sive of all physical modalities. ae 

_ here are no elaborate electrical apparatus; no heavy eee 

er eet dials, selectors; no exposed wiring and no need for special electric 
“NE or sockets, ‘ ' 


|e Burdick Infra-red Compresses and Applicators produce the sas : 

“'Y “black body” in the pra form magia, ‘The heaviest fe 

_| [© pounds and is so. small that. the physician car 

“11.4 bedside as easily as he carries his instrume 

the jardiel apparatus to the 
‘Dlensity of the rays by th 
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= aac nsumption is small, and the heat obtained unifo: by 
th wk ae seen for attendance of the physician during the ful] pee 
e application. : 
: a en Applicators are produced by modern, quantity-production 
ak in the largest plant for the exclusive production of Light 
ne a ny apparatus, in the world. By these methods the unit cost is pe. 
aaead as the lowest possible figure and the ren selling price of 
the Burdick apparatus 18 so low that it is within the reach of the average 
patient for whom the physician prescribes it. 

This means that the physician does not have to keep a large quantity 
of apparatus on hand. He need only have the Applicators and Compresses 
for his office treatments. When it is necessary for a patient to use the 
Infra-red for long, continuous periods at home, the physician may prescribe 
the particular appliance to be used. 


Summary 


To recapitulate: The Infra-red Rays do deeply penetrate human tissue 
and bone, to a depth of four to six inches, and are transformed therein into 
heat. A perusal of such standard medical authors as Gerstenberger, White, 
Cleves, Nagelschmidt, Schmidt, and a host of others convinces one of this 
fact and even demonstrates it by experiment. 

Heat is molecular motion and it massages the deeper tissues. Heat 
eases pain—it is analgesic. Heat brings an influx of freshly oxygenized 
blood replete with the normal antigenic properties of the blood and in- 
creased hemoglobin content. 

Not only our own laboratories but many others have reported that 
the Burdick Infra-red generator produces a rich radiation of Infra-red in- 
visible light rays. 

Add the above statements together and one cannot fail to agree with us 
that the Burdick Infra-red generator series are worthy of a thorough trial. 
hey are founded on a strict scientific basis, are safe, sure and portable. 
ik sé hey be entrusted to your nurse or office girl with the assurance th: 

ey will function properly. Should the attending physician deem it adv 


, the compresses and pads ma i igent 
} nd y even be operated by an intelligent p# 
tient—under the physician’s direction, of cones os 
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ra Burdick Infra-red Compresses 
“iod rhe Compress series of Infra-red Generators are a 


home or institutional practice. dapted for either 






ce, i accurs i 
i ( »vided with accurately calibrated P, i Yr i 
ton sy gee enables the operator to contro] hae ag sae Nps 
fa rh ny particular case. Poeare wi regulate 
Generators are constructed with the well-know i 

I n Bur conti 5 
of he ea for maximum Infra-red Ray production, Per ae contaaaye 
uze rhernil insulation protects body of patient from eo 


ntact with the metal parts 

y S$ and 
proper position, 
num, insuring lightest possible 


verfect comfort while hold’ng the Compresses in 
- entire construction of Compresses is of alumi 
compatible with high efficiency. 
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Burdick Infra-red Compress No. C-1 
at ate 
ne For application to ankle, wrists, hands and smaller members. 
as 
al. 
ie. 
at 





Burdick Infra-red Compress No. C-2 


18/6" 
' *epleation to lower limba, shoulders and medium sised extremities. 





“ 








Burdick Infra-red Compress No. C-3 
18”x10” 


For application to chest, pelvis, back, thighs and other larger portions of the body. 


The Burdick Infra-red Compress No. 3 is perhaps the most popular gen- 
erator of the entire Compress Series; due to its wide range of adaptation to 
all members of the body, from the smallest to the largest—particularly to 
the pelvic region, the abdomen, and the lumbar and sacral areas of the back. 
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Burdick Infra-red Generators (Pad Type) 


‘ra-red Generators (pad type) are intended especially for phy- 
The Infra jptions for use in the homes of patients. 
sicians” bee, with Burdick “Black Body” continuo 
They are a thermal control, and an off and on switch. 

mostat, absolu of Generators is adapted for application of the Infra-red 
This serie pale of the body, but without the continuous support. or Poten- 

Rays to all er provided in the Compress series. : 

tiometer at Generators are constructed with a radius to fit contours of 
The pores of the body and flexible support. T 

differen 


here is a lamb’s wool 
‘oy the most perfect adaptation, and comfort to the patient. 
cover fo! a Re applications are desired the flap on the No. P-50 Gen- 
Me ween may be buttoned down over the “black body’ wedges, 
Sa orn ‘a heating pad. 


us wedges, ther- 


wars 


4) 





ray, " hes 


jo. P-50 
Burdick Infra-red Generator (Pad Type) No 


ALLE te the “black body" prin= 
nat 
‘ical black tines in the front_of the Generator Ihustral 
‘he continuous wedwes of these Generators. 


‘ body" sure 
the "black 

ap ie turned over on the back of the Generator, exposing 
infra-red application, 
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Burdick Infra-red Generator (Pad Type) No. P-51 
4x6" 


For application to throat, frontal sinuses, mastoids eyes, ete. 





Infra-red Spinal 
Applicator P-52 


Those familiar with the 
fits, both tonic and sedative, of 
hot’ and cold fomentations, oF | 
steam compresses to tht 
readily understand the rt 
of this Infra-red spinal pad. 
twelve inches in length, it 
plicable, separately, . 
eal, dorsal_and lum 
the Being for definite 
—without involving 


tions. 
‘The spinal pad is eat 
reliable. thermostatic 
an eiderdown cover 
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Burdick Infra-red Orificial Instrument Series 


ee, ‘a-red Instruments i 

Burdick Infra-red Instruments provide the 

t obtained for administering Stimulation, Radintion ae 
asal and Aural Orifie ; 
catarrhal and infectious pied 



























ye ae c 
method yr tion to the Genito-Urinary, Rectal, N 


‘of of chronic or acute inflammatory, 


soricide 
for reli 






ditions. sf instruments has been designated of special sha i i 
ah class S$ : § s e to 2 . 
Eac ae Ban of the Infra-red to He respective field, be fit it particularly 
Appin sate Potentiometer provides positive control f. inistrati 
Fraceurate Potentiome r p ‘ol for administration of Infra- 
sie for specific effects—tonic, sedative, or bactericidal—desired in any paren 


case entire Orificial Instrument series is operable interchangeably from the Potentii- 


meter. al applicators of this series, as shown in experi si 

‘he internal applicators 0 y experimental tests illustrated 
Nae Nos. 4 and 8, are transparent to the Infra-red Rays and serve as the best 
he ‘njtters of the rays for Orificial application. 


trans 


Burdick Prostatic 
Infra-red Generator 
G-U. 4 


Note the correct anatomic- 
al shape for retention of the 
Generator by the sphincter 
muscle in direct contact with 
prostatic area. 

Also note the special con- 
cave shape of body of gener- 
ator, 


Burdick Vaginal 
Infro-red Cenerators 
60.10 and 32, 


“ote the special corruga- 
ons in body of the Genera- 
as © facilitate retention by 
* Vaginal ragae, 















Burdick Calonic 
Infra-red Generator 
O-D4 











Up to the time of the invention 
of the sigmoidoseope, no diseases 
offered more difficulty than. those 
affecting the lower end of the 
colon, from the sigmoid flexure to 
the rectum, 

The Burdick Colonie Infra-red 
Generator is entered through the 
sigmoidoscope and applied directly 
to the excoriated or denuded epi- 
thelium and by its sedative and 
tonie action and the healing hy- 
peremia induced enables the phy- 

sician to show results not hitherto 
<= obtainable, It is best applied in 

P the genu-pectoral position. 













































’ Burdick Uretheral 
Infra-red Generator 
Series C-U. 1, 2 and 3 


rin | It ix worthy of note that few individuals possess 
normal urethras. A large percentage of men have had 
F specific urethritis leaving a more or less irritated 
condition of the genito-urinary tract and this se 
in admirably applicable to the irritated mucosa, bring- 
ing it toa ition of normalcy in the shortest pos- 
sible time. 
As it is furnished in three sizes (17-5 2/3 mm; 21 
24-4 2/3 mm.) it furnishes an excellent modi 
ity for the treatment of severe strictures and Impo- 
tentia Coeundi incident to that condition. The fact 


that the generator is heated to a point slightly above 
bedy temperature facilitates the entrance of a larger 
size than could normally be used. 
( ‘ ey * 
Nachtigal Cervix 


Infra-red Generator 
GU 13, 14 and 15 























rke Fistula 


qhe Sto 
pplicator- 
ope 
A ench Storke, M. D., 
deigned this important 


trument a8 @ prac- 
ient means of com- 


fistulae so difficult 





by ordinary method 
of this applic 


a» importer 









other antrum inf 


ectal work. It is, in 
for all ense 
or positive 





applications, une 
by means of a delicate 
(though trong) needle 
uperficial or deep 
ure desired 











Burdick Infra-red 
Rectal Dilator 
Series O. D. 

1, 2 and 3 


(A)—For maximum 
rectal dilation, 

(B)—For moderate 
rectal dilation. 

(C)—For infantile 
rectal dilation. 

(D)—The Storke fis- 
tula probe. 


It has often been 
demonstrated that rec~ 
tal dilation, carri 
out under a higher 
than normal tempera- 
ture, permits of easy, 
painless entrance, ‘This 
is an important consid- 
eration as 4 multitude 
of diseases hinge upon 
tight or contracted 
sphincter ani. 

‘The Burdick series of 
three Infra-red rectal 
Miintors hus proved of 
particular value in rer 
lieving all pathological 
conditions of the rece 

and i 
tum te sedative and 
stimulative action 
stagh. the sympathe 
tie nervous aystemy 
petieved many 0% 
toward conditions 


both sexes. 














The applicator tips are so 
designed as to afford both 
comfort and effectiveness in 
the use of these delicate in- 
struments 

The wide adjustment range 
of the instruments permits 
their application with perfect 
comfort to every patient re- 
gardiess of skull conforma- 
i The flat spring sup- 
ports hold the applicators 
firmly but gently in position 
pov 3 the treatments with- 
ont fu 





rther attention from 
the nurse, after adjustment 
to correct position fas once 


heen make, 


This splendid little instru- 
ment was designed and used 
in practice by George Starr 
White, M.D., N.D. D.O., 
Ph.C., Ph.D. LL.D., ete., for 
more than a year with excel- 
lent results before it was 
put into commercial produe- 
tion. 

In all anterior and nasal 
inflammations and infections 
t is of the greatest value, 
either when used alone or 
when used as an adjuvant to 
other treatment. 








Aural Infra-red Applicator. OA-1 
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